The study was undertaken to investigate the effects of concentrate supplementation with different protein levels on intake, digestibility and growth performance of Red Chittagong (RC) heifers fed urea molasses straw (UMS) based diet. Twelve RC heifers having average live weight of 124.83±43.15 kg and aged between 8 to 14 months were selected for 90 days feeding trial. Animals were divided into four groups having three animals in each and were randomly assigned to four dietary treatments in a Randomized Block Design (RBD). The experimental diets were formulated using urea molasses straw (UMS), German grass (Echinochloa grousgalli) with or without concentrate mix (having different levels of protein). All the animals received UMS ad libitum and German grass at the rate of 20% of total DM intake. In addition to UMS and German grass of control diet T 0 , animals on diets T 1, T 2 and T 3 were supplied with concentrate mixture at the rate of 10% of DM intake containing 15, 20 and 25% CP, respectively. Average daily DM intake was 2.65, 3.06, 2.62 and 2.86 kg/100 kg LW for diets T 0, T 1, T 2 and T 3 , respectively and the difference was non significant (P>0.05). The digestibility of DM, CP, EE, NFE and digestible nutrients (DCP, DEE and DNFE) for diets T 1, T 2 and T 3 was significantly higher than those for diet T 0. The daily average liveweight gain of RC heifers fed diets T 0, T 1, T 2 and T 3 were 100, 275, 333 and 291 g respectively (P<0.01). Concentrate mixture having 20% crude protein may be supplemented at the rate of 10% of DM intake per day for optimum growth of Red Chittagong heifers.
Introduction
The majority of the cattle population of Bangladesh is indigenous type. Indigenous cattle possess unique feature system of adaptability not only to the climatic condition but also to the traditional husbandry on poor quality feeds and breed and have better resistance capabilities to withstand environmental stress and tropical diseases (Wahed, 1971) . But the productivity of our indigenous cattle has been at jeopardy for long. Red Chittagong Cattle (RCC) is one of the very few potential types of indigenous milk producing cattle of Bangladesh and it is quite suitable for small holder farmers due to its small size and low feed requirements. This animal is available in the eastern part of the country, where they are traditionally fed on rice straw and sometimes grazing on fallow land and roads sides (Hossain et al., 2006) . This system of feeding can hardly satisfy the maintenance need of the animals. Providing supplements with relatively high protein concentrations to ruminants consuming low-quality roughage has been shown to enhance roughage utilization and livestock performance (Gilbery et al., 2006) . DelCurto et al. (1990) demonstrated that feeding cattle a supplement containing at least 22% crude protein increased both intake and utilization of low-quality forage. To optimize productivity it is necessary to provide the animals with quality feeds to meet nutrients requirement. The protein level in the ration is important for growth of the animal at a desired rate. Therefore, the present study was undertaken to investigate the effect of supplementation of concentrate feed with different protein levels on nutrient digestibility and growth of Red Chittagong heifers fed urea molasses straw based diet.
Materials and Methods
Twelve Red Chittagong heifers weighing, on average, 124.83±43.15 kg and aged between 8 to 14 months were selected for the feeding trial. The animals were weighed initially and blocked into three groups according to live weight. The animals in each block were then assigned at random to four dietary treatments designated as T 0 , T 1, T 2 and T 3 in a Randomized Block Design (RBD), having three animals in each. Four diets were formulated using urea-molasses-straw (UMS), German grass (Echinochloa grousgalli) and concentrate mixture at different proportions. The control diet (T 0 ) consisted of only roughage (UMS + German grass). In addition to UMS and German grass of T 0 , diets T 1 , T 2 and T 3 were supplemented with three iso-energetic (10 ME/kg DM) concentrate mixtures at the rate of 10% of DM containing 15, 20 and 25% CP. All the diets were fortified with dicalcium phosphate and common salt. Ingredients and nutritive values of concentrate mixtures are shown in Table 1 . Fresh and clean drinking water was supplied ad libitum to all the animals. Menke et al., 1979 The animals were weighed fortnightly to observe live weight change. Representative samples of feed, left over and faeces were subjected to chemical analysis for determination of crude protein, crude fibre, ether extract, ash and nitrogen free extract following the methods of AOAC (1990) . A conventional digestion trial was conducted for a period of 10 days towards the end of feeding trial.
The amount of feed supplied to each animal during 24 hours was recorded. Representative feed and refusal samples were collected daily and stored in polythene bags for proximate analysis. The total quantity of feces voided daily was recorded against each animal and 10% of well mixed feces was collected every day, sun dried and stored in polythene bags. At the end of collection period, the sun dried feces were mixed together and ground to pass through 20 mm screen sieve for chemical analysis. Energy values of whole diet were estimated from digestible organic matter ('D' value) as ME (MJ/kg DM) = 0.16×'D' value (MAFF, 1984) . The data were analyzed using MSTAT statistical program to compute analysis of variance (ANOVA) for a Randomized Block Design (RBD). Least Significant Difference (LSD) test was also done to compare the treatment means for different parameters (Steel and Torrie, 1980) .
Results and Discussion

Feed and nutrient intake
The average feed and nutrient intakes of RC cattle fed different diets are shown in Table 2 . It is evident from the table that the lowest DM intake was observed in animals fed diet T 0 and the highest value was recorded for diet T 1 (P<0.05). These results are in agreement with the reports of Umunna et al. (1980) who reported dry matter intake increase at higher protein level. Previous researchers reported that dry matter intake increased if protein levels are increased upto optimum levels (30%) for maximum gains (Beaty et al., 1994) . Animals receiving concentrate having different levels of protein with urea-molasses-straw (UMS) and green grass (diets T 1 , T 2 and T 3 ), consumed significantly (P<0.01) higher amounts of DM than those receiving UMS and green grass only (T 0 ). However, when the total DM intake of the animals of different groups were expressed as kg per 100 kg live weight or expressed as metabolic body size (g/kg w 0.75 /d), no significant differences were observed. It is evident from the intake data of the present experiment that supplementation of protein with UMS + green grass based diet did not depress the intake of rice straw or total dietary intake rather it stimulated the total feed intake. Similar to the findings of the present experiment, Chowdhury (2001) stated that increase in cotton seed cake (CSC) with UMS, total DM intake increased by 1 g/kg w 0.75 /d. In another study, Chowdhury (1999) also reported that increase of mustard oil cake (MOC) intake, total DM intake increased by 0.8 g daily.
The supplemented diets T 1 , T 2 and T 3 received higher amount of protein (15, 20 and 25%, respectively) from concentrates compare to T 0 . As a results, crude protein intake by the animals received different diets increased significantly (P<0.05) with increasing levels of protein in the supplements (Table 2) . Increased CP intake with increasing CP levels in supplements in the present study corresponds well with other findings (Gilbery et al., 2006) . Average daily ME intake was significantly (P<0.05) higher in animals fed diet T 2, T 1 and T 3 compared to T 0 which is consistent with the findings of Yasmin (2006) . The results indicated that average daily intakes of DM, CP and ME were higher in animals received different supplemented diets compared with those given unsupplemented diets.
Apparent digestibility and nutritive value
The effect of protein supplementation on apparent digestibility of proximate components of different diets is shown in Table 3 . The dry matter digestibility of diets T 1 , T 2 and T 3 were significantly (P<0.01) higher than that of diet T 0. However, no significant differences were recorded among the treatments T 1 , T 2 and T 3. From the table it is evident that the digestibility of DM increased significantly (P<0.05) up to certain level with the increased level of protein content of the diet. Beaty et al. (1994) found that the digestibility of dry matter increased by increasing crude protein content of supplement. Greathouse et al. (1974) reported significantly lower digestibility of DM due to lower amounts of protein in Hereford steers, which are in well agreement with the present findings. However, Chowdhury (1999) stated that digestibility of DM, OM and ADF of straw based diet was not affected by the levels of supplementation of mustard oil cake. The digestibility of CP was significantly (P<0.01) higher for diets T 1 , T 2 and T 3 compared to that for control diet, T 0 . However, the digestibility of CP for diet T 2 was not-significant (P>0.05) than T 3 . In fact, CP digestibility improved linearly with the increase of protein supplementation in the UMS based diet. Greathouse et al. (1974) ; Umunna et al. (1980) observed gradual increase in protein digestibility with increased protein levels. Chowdhury (1999) stated that increasing levels of mustard oil cake in diet CP digestibility increased. There was no significant (P>0.05) difference among the dietary treatments for digestibility of OM and CF with increased levels of protein supplementation.
Digestible crude protein contents (g/100 g DM) of different diets varied significantly (P<0.05) between treatments and values were ranged between 4.05 in T 0 and 6.64 in T 3 . Digestible crude fibre contents of different diets did not show any significant variation between treatments. However, digestible ether extract and digestible nitrogen free extract contents varied significantly between treatments. Highest TDN value was observed in T 2 and lowest in T 0 (P<0.05). 'D' value and estimated ME contents of different diets showed significant variations between treatments being highest in T 2 and lowest in T 0 .
Live weight gain
Live weight gain on diets T 3 , T 2 and T 1 were significantly (P<0.01) higher than those on diet T 0 (Table 4) . However, heifers on diets T 1 and T 2 or on diets T 2 and T 3 did not show any significant (P>0.05) difference although there was a linear increase of live weight gain with the feeding of increased levels of protein. Banerjee (1998) reported that urea treated diet could support higher weight gain of 300 g/day in crossbred heifers with supplementation of small quantity of concentrate. Dolberg and Finlayson (1995) by feeding urea treated straw supplemented with cottonseed cake ranging from 0 up to 4 kg/head/d. recorded a curvilinear growth response ranging from 236 to 861 g/d. Similarly, other related work have reported that supplementation of 0.26 to 0.32 kg protein /day (Putram et al., 1969) and 0.28 kg protein/day (Greathouse et al., 1974) improved live weight gain. 
Feed conversion efficiency
Feed conversion efficiency of animals fed diets containing different levels of protein supplement is shown in Table 4 . The results revealed that there were significant (P<0.05) differences among the diets for converting feed into live might gain. The animals fed on diets T 1 , T 2 and T 3 which had different levels of protein supplement, showed significantly (P<0.05) higher for feed conversion efficiency than that of the animals fed on diet T 0 (without supplement). However, no difference (P>0.05) was observed for this parameter among the dietary groups T 1 , T 2 and T 3 . Previous works of Umunna et al. (1980) revealed that increase in protein levels after a certain level declined the feed conversion. In contrary, Greathouse et al. (1974) reported higher rate of feed conversion due to rising of protein level. The differences in results of the two authors might have occurred due to the breed difference as Rogerson et al. (1968) ; Zemmelink et al. (1973) reported that feed conversion ratio was very much related to animal species and breed differences. The results revealed that the protein conversion efficiency differed significantly (P<0.05) between unsupplemented and supplemented groups and highest value was observed in T 2 (Table 4 ). Energetic efficiency of converting feed energy into live weight gain was significantly better in supplemented groups than unsupplemented group.
Conclusion
From this experiment it may be concluded that supplementation of concentrate mixture containing different levels of protein improved nutrient digestibility and live weight gain of RC heifers feed UMS based diet. Concluded that concentrate mixture having 20% crude protein may be supplemented at the rate of 10 percent of DM intake per day to the diets of RC heifers for achieving optimum growth.
